Purpose The number of very elderly patients waiting for cataract surgery is predicted to increase.
Introduction
For many surgical procedures, the risk of complications is positively correlated to age, while the outcome is negatively correlated to age. Some ophthalmologists probably feel that this also applies to cataract surgery. 1 In this paper, although the authors did not suggest advanced age (90 years and more) as a contraindication, they suggested that the benefits of cataract surgery were reduced because of high frequency of macular degeneration, reduced adaptation to aphakic lenses, and high frequency of pre-and postoperative complications. With rapidly ageing populations and greater life expectancy, the number of very elderly patients undergoing cataract surgery will inevitably increase. 2 Cataract surgery in very elderly patients is challenging, as the majority of these patients have very dense nuclear cataract. As age advances there is gradual reduction in corneal endothelial cell density, and a zonule-free zone on the anterior capsule, 3 thus possibly predisposing to higher complication rates. In addition to these, cataract surgery in very elderly patients could be fraught with difficulties, as they may not be able to lie flat because of neck or back problems. Uncooperative patients, and those who are hard of hearing could make matters worse. Preexisting ocular and general comorbidity and short life expectancy may deter some ophthalmologists from performing cataract surgery in very elderly patients.
However, there have been a number of previous studies on cataract surgery in elderly patients. [4] [5] [6] [7] The study carried out by Lundstorm et al 4 has shown improvement in visual acuity in 84.3% of patients above 85 years of age. Similarly, a study carried out by Applegate et al 5 has shown improved visual acuity in a majority of the patients (88%) above 70 years following cataract surgery. However, according to Westcott et al, 6 in patients older than 80 years, the likelihood of achieving an acuity of 6/12 or better postoperatively is reduced by a factor of 4.6 compared to patients aged 60-69 years. With a rapidly ageing population, ophthalmologists will be faced with the challenge of performing more and more cataract surgery in very elderly patients. In spite of the above worries, there has been no previous study on cataract surgery in very elderly patients (96 years and above). We therefore carried out this retrospective study in our unit in order to find out the clinical outcome following cataract surgery in this age group. We have chosen 96 years or above as there would be very few patients if we were to choose 100 years or above.
Materials and methods
In this retrospective study, patients aged 96 years and above, who underwent cataract surgery at Sussex Eye Hospital, Brighton, UK, between June 1993 and January 2001, were identified from operating theatre records.
Retrospective data collected from case notes in all patients were analysed. These included preoperative and operative details, intraoperative and postoperative complications. Living patients were then invited for clinical examination. During the review, best-corrected Snellen visual acuity, corneal status, IOL position, changes in anterior and posterior capsule, and posterior segment pathology were noted.
Results
Of 21 operated patients (34 eyes), 15 living patients (26 eyes) were reviewed after a mean follow-up of 28.22 months (range 3-63 months) following cataract surgery (Table 1) . Six patients were deceased and the final assessment was carried out after a mean follow-up period of 3 weeks (range 2-12 weeks). In these patients, the time interval between cataract surgery and death varied from 6 months to 5 years. Cardiac arrest was the commonest cause of death.
Preoperative vision was r6/36 in 24/34 eyes (71%) and rCF in 16/34 eyes (47%). Out of 21 patients, the oldest patient was 105 years old. All except one were female. In all, 30 eyes had undergone phacoemulsification and the remaining four eyes planned extracapsular extraction. Phacoemulsification was carried out through a scleral tunnel in 28 eyes and the remaining two through superior clear corneal incision. A PMMA intraocular lens (Rayner 552A) was implanted in 24 eyes, a foldable acrylic implant (Alcon MA60BM) in eight eyes, and a silicone implant in two eyes. The majority of these patients (19 cases) were operated under local anaesthesia (Table 2) .
Postoperative vision was Z6/60 in 25/34 eyes (74%), Z6/18 in 21/34 eyes (62%), and Z6/9 in 10/34 eyes (29%). Postoperative best-corrected Snellen visual acuity improved (mean 2.5 lines, range 1-6 lines) in 24/34 eyes (71%) and remained the same in 6/34 (18%) eyes ( Figure 1 ). Postoperative vision deteriorated in four eyes (11%) because of the underlying severe ARMD. In total, 21 eyes had ARMD of varying degree, of which four eyes had advanced ARMD. Posterior capsular thickening was the commonest complication, seen in 19/34 eyes, and all these patients were implanted with a PMMA implant (Rayner 552A). Eight eyes had undergone YAG capsulotomy. Other complications were anterior capsule tear (three), zonular dialysis with vitreous loss (one), posterior capsule rupture with vitreous loss (one), incarceration of iris to paracentesis wound (two), postoperative uveitis (two), and anterior capsular fibrosis (six) ( Table 3 ).
Discussion
Most of the patients treated by ophthalmologists are at the extremes of lifeFchildhood or old age. Recent demographic changes have led to fewer children and more elderly patients needing ophthalmic consultation. 8 Low vision is considered to be a significant and often unnoticed handicap in the very elderly. [9] [10] [11] It appears that impaired vision in the very elderly is an important risk factor for imbalance, perhaps leading to falls and injury. [12] [13] [14] Accidents are the sixth leading cause of death in those over the age of 65 years; half of these deaths are related to fall. Moreover, hip fracture in the elderly is commonly caused by fall. 14 Cataract is the most prevalent eye disease in the elderly in the world and is a leading cause of visual loss in the developing and developed world. [15] [16] [17] [18] With greater life expectancies and increasing demand for improved quality of life, the number of very elderly patients undergoing cataract surgery is expected to grow substantially. 19 Even in patients with macular degeneration, where central vision is lost, the peripheral visual field necessary for confident navigation can be improved by cataract surgery. Our study showed that postoperative visual acuity improved in 24/34 cases (71%) and deteriorated in 11% of the cases, which was attributed to the underlying advanced ARMD (Figure 2) .
Posterior capsule thickening was the commonest complication (19/34 eyesF56%) seen in our study. Interestingly, all these cases were implanted with PMMA implant (Rayner 552A). As the PCO rate is high with the PMMA implant and very elderly patients have associated general comorbidity limiting their mobility, it may favour the argument towards using a foldable acrylic implant in this age group. Vitreous loss was seen in 2/34 (5.8%), and both settled nicely following anterior vitrectomy. Other complications were negligible. Contrary to common belief, complications following cataract surgery were low in our study. As deterioration of vision was associated with advanced ARMD following cataract surgery in our study and previous studies did not show any benefit following cataract surgery in patients with advanced ARMD, 20 cataract surgery should be withheld in these patients until cataracts become advanced.
One of the main concerns regarding cataract surgery in the very elderly is the short life span. A study on surgical procedures in centenarians (100 years of age and older) carried out by Cogbill et al 21 has shown 100% 1-year survival rate after cataract surgery. In our study, six patients died following cataract surgery with no direct link to the surgery or anaesthesia used. The interval between surgery and death varied between 6 months and 5 years in the six who had died. Cardiac arrest was the commonest cause of death (3/6 patients) in our series. As the majority of cataract surgery is now carried out under modern safe local anaesthesia, the mortality following cataract surgery in very elderly patients is negligible. As the number of cases is small in our study, we did not carry out any statistical analysis.
Although our study was retrospective and involved only 21 patients (34 eyes), it has shown that cataract surgery is safe in very elderly patients with improvement in vision in the majority of patients. Our study also showed acceptable rates of complications following cataract surgery compared to the UK national average. 22 Further prospective multicentre studies may confirm the benefits and acceptable risks of cataract surgery in this age group. 
